Pt/Co/heavy metal (HM) tri-layered structures with interfacial perpendicular magnetic anisotropy (PMA) are currently under intensive research for several emerging spintronic effects, such as spin-orbit torque (SOT) [1, 2], domain wall motion [3, 4] and room temperature skyrmions [5, 6]. HM materials are used as capping layers to generate the structural asymmetry and enhance the interfacial effects. For instance, the Pt/Co/Ta structure attracts a lot of attention as it may exhibit large Dzyaloshinskii-Moriya interaction (DMI) [6]. However, the dependence of magnetic properties on different capping materials has not been systematically investigated. In this paper, we experimentally show the interfacial PMA and damping constant for Pt/ Co/HM tri-layered structures through time-resolved magneto-optical Kerr effect (TR-MOKE) measurements as well as magnetometry measurements, where the capping HM materials are W, Ta and Pd. The stacks of Ta (2 nm)/Pt (3 nm)/Co (0.8 nm)/Capping layer (2 nm)/Pt (3 nm) with capping HM materials W, Ta, Pd, and their damping precession process are shown in FIG. 1 . The field-dependent damping α of each sample with the applied field values varying from 5 kOe to 15 kOe are presented in FIG. 2, while the effective damping α eff independent of the field can be deduced from 4πfα=|γ|α eff (H 1 +H 2 ), where f is the frequency of the magnetization precession, |γ| is the absolute gyromagnetic ratio,
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. We consider ξ as the spin-orbit coupling influence of Pt and capping materials on Co at the two interfaces of Pt/Co/ HM stacks [8] , while W and D(E F ) are the spread of density of states (DOS) and the total DOS at the Fermi energy projected onto the d orbital in this structure, respectively, which obtained from the first-principles calculations based on the Vienna ab initio simulation package (VASP) [9] . Both the calculated estimate [10] of the effective magnetic anisotropy energy ξ 2 /W and the experimental results K eff show the largest interfacial PMA in the sample with Ta capping layer and the smallest in the W-capped stack. The as-calculated results of μ B 2 D(E F ) ξ 2 /(|γ|M S W), which provide theoretical estimation of the intrinsic damping [11] , suggest a lowest damping value for magnetic multilayers with a W capping layer and follow the same trend of the as-measured effective damping. In summary, the damping constant and interfacial PMA are both sensitive to the Co/HM interface. The magnetic multilayers with a W capping layer features the lowest effective damping value, which may be attributed to the different spin-orbit coupling and interfacial hybridization between cobalt and HM materials. Our findings suggest that the use of PMA thin films with different HM capping materials can offer another degree of freedom for spintronic memory and logic device design.
